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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compound 
having high harmful arthropod-controlling activity, and to 
provide a pest-controlling agent comprising the 
compound. 

SOLUTION: This compound is an 1 ,2.4^hiadiazole 
compound of general formula (1) [wherein. R1 is a 
(halogen-substituted) 3-70 alkynyl; R2 is a halogen atom 
or the like; and A is an oxygen atom, sulfur atom, single 

bond or the like]. The other objective harmful arthropod- ^ ... ^ ^ l| fS* Z{W?)m PP¥ 

controlling agent is characterized by comprising the ^M~%^^^!?^j0Ms,tM^ S 

above compound as the active ingredient. 
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immmi] (1) 
uti: 




3-C7 7JV^=l)V&?:^V. R2tS/\ C 
1 - C47)l^Jim. C 1 -C 3/-\07J\^^)im. CI 

L, n«0~5©Sia:*^-r, fc^'b, n*i2et±<DS 

A«K^JS^. ^^M^, CR3r4sx«NR 

ttC 1 -C47;i'4^;i'»^*b, R5«;lcmil^^. CI 

-C7T;m^;i^S. c 1 -c 3 AnT;i-^;i'S, (C2 
-c 4 7;i/=i+v-7;i/+;i') (c 2 -c 4y\DT;i' 

U^i^7)V^)V) S. C3-C6 7;l/^r-;i/a, C3- 
C 6 AP7;i'^r-;l/S. C 3 - C 7 C3 
-c 7AP7;i/^zi;i/SX«->7/;<^;PS^aT. ] 

2. A-'^7i>7'/-Mt'^0^. 
[W*«2] -flSiC (1) -C*$nSl, 2. 4-^T 

z^7V-Mt^m^mm^^tLx^m-r^^t=^^wi 

[0 0 0 1] 
(0 0 0 2] 

acDi. 3. 4-^7'j7'/-Mt^!mf}^^mm&wjm 

(DE 3 0 3 0 6 6 1 i^^^) , lyA^LtJif)^>i. Z.n^ 

<Di, 3, 4-^7z^7'/-Mt'^m<Dmmm&W}m&i 

[0 0 0 3] 

TIB-flS^ (1) T^Stl^l. 2, 4-5^7>;7 

(1) 




(2) 

3-C7 7}V^-Jl&^&l^, R2«ADy>JiR^. C 

1 - c 4 7;i':^;i/S. c 1 -c 3apt;1'^;1/X, ci 
-c4AP7;i<'=i+vS, ->Tyax«nhpa*^ 

Ati^^ig^, mnm^. cr3r4xx«nr 
ss^sr. R3&DfR4tt^n^'ni£3ibT7K^®^x 

\iC 1 - C4T;l/=^>ll/»*«b, R5«7k^J^^. C 1 

-C7 7;l'+;U*. C 1 -C 3 ADT^l/^^Jl'S, (C2 
10 -C4 7;Pn^->T;i^^;i/) a, (C 2 -C 4/\D7>'1/ 

:3+v7;i/+;i/) c 3 - c 6 7;uy-;i/a, C3- 
C6/\a7JV^~)l^, C3-C7 7JV^~}Vm. C3 

-c 7 AP7;p+::i;i/axtt->7y^^;u*<&«-r<. ] 

X'm^n^l. 2, 4-^7'J7V-Mt'^m 

^mmit-^miimr. ) Rz^^n^mnhfU^tuxt!^ 

C t €-1#|S<5:-rs*SfiiiS»#ll»l»^J*li«-r-5. 
[0 0 0 4] 

[mM(D^m(Dmm] :^^mit-^mzt5t^^x, r^x^ 
$n-5Apy>j^^Te*^$nTtiTfccfctiC a -c 7 

20 7>iI/4^z:;patbT«, m^i-£2-zfa}:l-)Vm. 2- 
4 -7;i/:^P- 2 -y^-;!/*, i-^^ 
ju-2--:f9-~Jvm. 3 - :/5"::i;i/S, 2-'<;>5^::i;p 
3-'<i>^r:;i/S. 4. 4 - v?;>t^;i/- 2 -'^>5^ 
3 -^pp- 2 -:^Ptm;i/«, 3-:/p^:- 
2 -T'Ptfri;!.*, 3-3-K-2-7'Ptr-;PSRat 
1 2 -yptf::i;i/a*^#if e>n-2>, 

[0 0 0 5] R2T^$n-5APy>M?-tLT«. 0*1 

1 -c4 7;u^;i/Si:bT«, 0'jA(*;><?;i/a. x^;i/ 
30 &RZSI, 1 -i>^^jix.^)i&f)^$>ii^n. c 1 -c 

3 /\ P 7 i: L- T «s| A « h 'J 7 D ^ 

a, v>';i/:tP^5^;paB:af'^>^:7;i/xt-px5^;i/SA^ 
#tf^.n, c 1 -c4 7;L'3^^->atLT«. m^t>-£^ 

h^->&RZf^j:.h^z^&t^m<<fibn. Cl-C4An7 
[0 0 0 6] ATS$nSCR3R4ai:LTli. ^JA(* 

CH2S, CH (CH3) »syccHCN»)0^*¥tf 

NR5atLT«, m^itNUm. NCH3S. NC2H5 
40 NCH20CH3*, NCH20C2H5»St^NCH2 

[0 0 0 7] *^HJ^Ii^%®ffi«<i:LTtt. «3JA«-fl5 

jc: (1) »c:fciiTRi5!>«2 -7'ptrx;i.*-cssft:-& 

-las^ (1) [c*5V^TRi*^2 -y5^x;u»i?a&.5 
ft^ti. -asiC (1) ^zi^\,^xn■fy^ox&?>^t'^<^RZJ^ 
(1) fc:fciiTR2*tApy>®^^T^s<l:^iti 

[0 0 0 8] 'Aiz:^%BM^t^!^(Dmmm\z'Di^xmm-t 
^^mmit-^mtm^u-^^ (2) x^^n^^t-^ 

50 iKl<i:-«ia:RlOHT^$n-5{k^ife<i:*ma©?¥ffiT 
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(3) 



N-S 



jO-(r\ 



(O), 



* * Ut3] 
R^OH 

^ N-S 



m 



(2) 



(1 ) 



(it'f. Rl. R2i3J:Ofnt±WI2i:I^Ujic**«b, m 

-m^ (2) T'*snsfb^ifei^;ufrMbT. a 



N-S 
H3CS'^n'^> 



(3) 

K^li^J«S«-flg^ (3) T^-^n^it^'^l'EMzM 

N-S ^ 

HgCS'^N'^^CI (HOjaB"^^ 

(4) 



^n^n^-^mi'EMzMvxm'^i-^i. 2^:;kd«ij^t 

ckO-JKiC (1) T*$n**|gWb^ti**flfrs^ 

t' *tS{-r S ^ <h -p # -5 o 

[0 0 0 9] -figit (2) -ir5^$n.5Yb^#)«-fiSS 
(3) x'm-^n^it^^^m^mtRit-^'&^z.nz^ 

lit 4] 

_ N-S 2 

(6)m 



(2) 



[0 0 10] — flas; (3) x^-^n^it'^mtA(Dmm 
\zfBUX. &.T<D (I) ~ (IV) fr^-r^^feTMigr 

[0 0 11] (I) -iSSiC (3) T^sns{b^ti«5 

5 -^DD- 3 1 , 2, 

-)it—^^ (4) T'^$ns>'xzi;i//i^p>^-ft-&ti 
xti— (5) X'^^n^bUTJi^ji^y x.-)ixx 
<t'^mt^m^^mit'^'^<DWtEyizK(S'^it^:^m 

Ut5] 



N-S , 
HgCS N CI 



(R^)3Sn' 



(5) 



(^'P, R2RUtntttflfe<i:l^i;iti*S:«L, r6(JC 1 



H3CSV>^ 



(R^)n 



- t -:/^;px— T-;i/^©x-T-;i'S, '^>-tf>. hji/ 
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(4) 



WfC«0i|A«Bfffi/'?7-:'9A (II). y'hy^T. (h 
U >'xn;U3j^7,:7^ » /-^y-JOI^ (0) . {1, 1* 
-fx (>'7x^;U/^7.7'C y) 7xP-tr>} >':J70D 
Ay-y^lA (I I) StXt&'ffcfX (h'J7xri;i/5lxX7 
^» Ayi^^A (II) *J^tfe)n^. Sl£:tcfflVi^ 
nsSj^^S-fk-a-^I^Mtt. 5 -i^nn- 3 -^5^JU5^ 
2. 4-^7v7V-;i/ 1 ^:;KC*fbT, ffl 
-^0. 001~0. 1 ^:;l'©tlJ^Tfc5. SJiSJ-fflt/^e* 

n-2)— figs; (4) T^sn.5:7x-;i/j}^D>gf-ft-&t)X 
tt— fiS^ (5) Trs^$n-5 hU7;p+;i/7xr:;i/xX'ft: 

5-i'aD-3-^^;U^5f- 1, 2, 4 
-^T'yT'/-)V l^JPfrML-T, a#o. 9~1. 

5^:;K73fi]-g-CS-5o ^SJ:£;<^KJSfiS«SS> 

1 5 OX:<D^mX'$>^o SJtSBtrs^tt®^! ~ 1 2B#P(i!«) 

N-S 



H3CS N CI HA' 

(6) 

5-i7na-3-^^)U^:t- 1 , 2, A-^T~J7'J 

Rjt;tffli^e.tis-fl$5^ (6) TS^^n^-ft'&^icog 

5 -^PD- 3 -p^^;l/^;t- 1 , 2, 4-5^7-^ 



:/P5h\ '<>v;H>U^^;i'7>^:::^'>Ayp$ 
ic— IJS^ (5) T^^n-s h'J7;P+;P7x:z;uxX'(b 

ie^tltt. it^^lCjeDT^^PVh^T'^^^'-^ICcfcOS 

[0 0 12] (I I) -flg^ (3) T^$n^{t:-&#;o 

5-i/PP-3-^5'JP5^:4-- 1, 2, 4-g^Ti^7V 
(6) T^$ns{t:^!^i:^:S«®#ffiT 



H3CS N A-^ 



[0 0 13] (I I I) -)9gs; (3) TS^^ns^t^^) 

) -^iC (3) X'7n-^n^i\:-^m(D^-^AA^NUmX'$>^ 



L, x«Apy>i^7^*-r. ) 
[{1:7] 



X'^^ti^it'^mii^ 



N-S 

H3CS N N 

H 



jQ-(R^)„. 



H3CS N 



N-S 



(R^)n 



(S*. r2, R5RyCn{aHfIIB<h|S|i;«*S*f o ) 
]WMit'^<^l'i:MzmVX, ffi-^ 1 ~ 2 ^ ;l/WfiJ-& 

KJSicfflt>e>n-5-flgSR5x-r^^n-5fb-& 



0 . sjE5B#rBi«a# 1 ~ 1 2 mm(D^mx&^, Rit^m 
noztizj:.ios^m^mmir^z.iif}^X'^. •H'mzm 

UT^ P V h if 7 7 ^ -^fr J; 0 $ C icWKf d i: 

(00141 (I V) — /Kic (3) T-5^sns{t^!^o 
5-^A*iCR3R4s-ed&^{t:^#) 

5-i7PP-3-;<5^;i/5":^- 1, 2, 4-5=-7v7V 
50 -JUt-jRJC (7) T^SnSfk^i^tSrMS^^Jlfb^ 
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(5) 



[<t8] 

N-S 

A X 

H3CS N CI 



r3 r4 



(7) 




[ :^(R^)n 



R'' 

(iC*, R2RlKntti}|B<i:ili;iti*S:«L. R3Rt/R 
4tt^n^'ta3£5LLT7K^]^?XttC 1 - C 4 

«$«-ro ) 

xx;i/3f:X7^' » /17>''^7A (0) . {1, 1' -tf 

v-^/A (II) s.Dfifi'fbHT. (hU7xr:;i/5t;x:7-f 
» n^V^h. (II) 7!)t^tfsn-5. S^£:icfflii6ti 



-3-^5";U^:r- 1. 2. 4-^7v'T'/-;U l^: 

;p{cMbT. ffli^o. ooi~o. 1 ^:;KDfij^-eib 
sisfcfflti?>n5— iKiC (7) T^snsfb^iKio 

ft tti^i|St^b^#lT'^ S5-;:7PD-3-^ ^Jl'^^t - 

~1. 2^)V(Dm^t:&^o SJ^;MSttil®0~8 o*c 
©teHTa&O, SJS:^P^tta«i~2 4^PBiro®HTfe 

[0 0 15] ;*:tr*5gWt^tf®A#:C»I$ («1) ~ 

(as) t'iKf, 

[0016] ( 1 ) 



31 



(1) 



[0 0 17] 

[«1] 
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(6) 

9 10 







(R^). 


A 


1 


2-7' 






2 








3 








4 


4.4->*>f/^-2-^'>t=^)W 






5 




2-7A1TJ 




6 




3-7;ttn 




7 




4-7;!<f0 




S 




2-^'DW 




9 


2-7*f-A' 






1 0 


2-7*f-/V 






1 1 


2-7'f:i/V 


2.4-i'*7J(^ 




1 2 




2.5-v'*7ActB 




1 3 




2.6->''7/l^n 




1 4 




3,4-^*7;^5^t» 




1 5 




3.6-i'''7Acj'P 




1 6 


2-7* ^-JV 


2.3-^*7jlctP 




1 7 


2-7*f-;V 


2->f/l' 




1 8 


2-7'f-^ 






1 9 








2 0 




4-tert-7* ffif 




2 1 


2-7*f-;v 


3, 5-t'xFi)7A^MfA' 




2 2 


2-7'f^;l' 






2 3 


2-7* f::^*' 


2-7Jk<*n 




2 4 


2-7* f^y 


3-7A^ 




2 5 


2-7*f-/V 


4-7/1^ 
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(7) 







(R^)„ 


A 


2 6 


2-7* f^V 


2-^11 B 




2 7 








2 8 


2-7* ^-;v 






2 9 


2-7' ^-/V 


2,4-v'*7JttD 




3 0 


2-7*f-/V 


2.5-i/*7;l^P 




3 1 


2-7*f:l/^ 


2,6-i/*7Jl^c» 




3 2 


2-7'f:i;V 


3.4-i''7^tD 




3 3 


2-7*fryir 


3.5->''7Jtto 




3 4 


2-7*^:^^1' 






3 5 


2-7*^-^^ 


z-m 




3 € 


2-7*f:yV 


%-m 




3 7 


2-7*f-;v 






3 8 


2-7*f-/v 






3 9 


2-7'f-/V 






4 0 


2-7'f-;v 




Olt 


4 1 


2-7*f:i;l' 






4 2 


2-7*f-;i' 


3-7;!^ 


CH, 


4 3 


2-7*f-/»' 


4-7Atn 


CH, 


4 4 


2-7*f-;»^ 


2-^t»n 


CHi 


4 5 


2-7*f-/V 




CH, 


4 6 


2-7'f-;v 




CH. 


4 7 


2-7'f^;v 


2.4-J^'7Ad"P 


CHi 


4 8 


2-7'f-/v 


2,5->''7;^to 


CHj 


4 9 


2-7*fr:/k 


2,6-S'*7/kfo 


CHi 


5 0 


2-7*f:i;V 


3,4-i^*7jVtP 





[0 0 19] 



[*3] 
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(8) 



13 



14 









A 


5 1 


2-7* f^A' 


2-^ov 


CH, 


5 2 


2-7*^-;!' 




CH, 


5 3 






CH, 


5 4 


2-7•f-/^ 


2.4-5''7JlotP 


CH, 


5 5 


2-7*f~/V 


2.5-'>'7^^ 


CHj 


5 6 


2-7*f-;v 


2.6-/ 7^^ 


CH, 


5 7 


2-7'f-/V 


3.4->''7;i<to 


CH, 


5 8 


2-7*f:i^v 


3.5->''7;i^» 


CH, 


5 9 


2-7' f-;^ 


2.3->''7;i^p 


CH, 


6 0 


2-7' f^}^ 


2->fn' 


Ol, 


6 1 


2-7* fz.^ 




Ol, 


6 2 


2-7'f:i/V 




CH, 


6 3 


2-7* 


4-tert-7*fjV 


CH, 


€ 4 


2-7* f^f^ 


3. xWf^'^np 


CH, 


6 5 


2-7*fc4f 




NH 


6 6 


2-7' 




NCH3 


6 7 


2-7'f^ 




NCH^qH, 


6 8 


2-7'f:i/l' 




NCHjOCHg 


6 9 


2-7' f:^ 




NCH,PCiHb 


7 0 


l-;t;i^2-7*f^ 




^-^^ 


7 1 


l-><fjV-2-7*f^ 






7 2 


l-;«f;v-2-7*f-;w 


2-7^to 




7 3 


4-7A^-2-7"f=:J^ 







[0 0 2 0] i^mM'c'^mtmmh-h^^'t^'^m^m 

[0 0 2 1] ¥Ma** : h ti'::7>;^ (Laodelphax 
striate! lus), h tf^ D'i7>;^? (Nilaparvata lugen 
s). ir>^n'^>* (Sogatella furcifera)^(D'i7>:tr 
^>'Vi?'P3 ny\*-r (Nephotettix cincticeps). ^ 
^ h* U b;^ 3=1 AW (Empoascaonukii)^(7)3=i;\W 
m. *7^T:/5Af>(Aphis gossypii), 'E'ETtlTZf 
^A>^(Myzus persicae)^(7)7y^A vS. 
^> ::^"> ^ir^v^-^ ^ (Trialeurodes vaporarioru 
m), (Bemisia tabaci). 5>;^/N*— U 

— :7=i:hv^^ (Bemisia argentifolii)^con:hfx^ 

[0 0 2 2] : (Chilo suppress 

alis)> inyy ;tf (Cnaphalocrocismedinal is) . 3 — 
D t!7>=i — >d^— (Ostrinia nubilalis)> v/^ 

h:y(Parapediasia teterrel la)^<Z)^-f ;tfS> 
^:>3 h'XSpodoptera litura). yu^^^V^V'O 
(Spodoptera exigua), T73 (Pseudaletia sepa 
rata)> 3 h':;?:;^? (Mamestra brassicae). 



50 



grotis ipsilon). h U =1 T^^l^i/TS (Trichoplusia s 
pp.). ^U:t5=-'YXjR(Heliothis spp.). ^U3^;l/ 
/1S(Hel icoverpa spp. ), XT U 7XS(Earias sp 
p.)^(Z)-V:tf^. vD^^H (Pieris rapae cruci 
vora)^(7)>-P5^3 'i7«> U yduti ^ )\^^{h^^^ 
ophyes orana fasciata). :^>^t:;3< S^>i^^ (Graphol 
ita molesta). n F U >^^:::^ (Cydia pomonella)^ 
(D)\^^ii'^. ^:^S^>i7^:tf ((Carposina niponensi 
s)^cOv>i:7-f ;tf^> ^^/N^^U;^ (Lyonetia clerk 
ella)^O^fc';tf^. ^>^>7iNV:^f (Phyl lonorycter 
ringoniella)^04^y;tfM. ^ * >/N^:^U :^(Phyl loc 
nistis citrella)^(7)=i/N^^U:tfS. n:^:^(Plutel 
a xylostella)^cox;^f^. tf>^7}^-;i/'7-A(Pecti 
nophora gossypiel Ia)^<^4^/N':tflS. hhU^f^K. b: 

[0 0 2 3] ^XaaS* : yfi^y^ti (Culex pipiens 
pallens) . ^'T;^;-f Xi? (Culextri taeniorhynchu 
s) . ^v^^^^fi (Culex quinquefasciatus) ^(D 
^X^ti"^, (Aedes aegypti) . (Aedes albopictus) 
^CDX— (Anopheles sinensis) ^CD7/:7x 
U-XJS. :xxU;t/S, ^XA*x (Musca domestica) , 
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it^t'fX/tx (Musclna stabulans) l§5©-f XAxUS, 

(Delia plalura) , ^-^^^J-^x. (Delia antiqua) ^ 
<D/\-)-nx.m. 5Axa, S^g'^^v'a e'A'XlS. =^3^ 

AXIS. tj-v-MxiSv j\=^if^)nx.m 

m ; 

[0 0 2 4] |gaa»il : e'X7.^>:3->;P-h'7- 
A (Diabrotica virgifera virgifera) . ■y-tP>rj— > 
JP— A (Diabrotica undecimpunctata iiowardi) 
^©a->;l/- h^-AS. h*'^:^f^:^'f y-l* (Anomal 
a cuprea) , t.:A:3iJ^ (Anomala rufocuprea) ^<DU 

^-f — tf;l/ (Sitophilus zeamai 
s) . (Lissorhoptrus oryzophilu 

s) > TX*^l/'>A-> (Cal losobruchuys chienensis) 

^•V'f DZi^yd'5A->^-7v (Tene 
brio moli tor) . ni/^Xh^H^ (Tribolium castan 
eum) m<Da'S.Ai^y-^zym> -T^KP^-fAv (Oulem 
a oryzae) , ^i'U/^Av (Aulacophora femoralis) . 
+Xvy5/\A-> (Phyllotreta striolata) . ap^ 
HaAv (Leptinotarsa decern! ineata) ^CDAAS^ 
!g. vA>A->^. Xva.'i7ir*:->7=-> h"^ (Epilachn 
a viginlioctopunctata) ^(OXtf^i':?"^. t^:?'^ 
^<A->^, :^:^^->>i7f Av^, ;^5 + UA->«, 7 
:t/'^7^)iJ^)\^iJi7l^ (Paederus fuscipes) ^: 
Tlf5'?-7BS^ : SthS^^^-f DT-tf S'^'Tdhrips p 
almi)^07,'J ■;/:/XJS, = >+-f P ZlfS 'J'T (Fran 
liliniella occidentalis)tP©77>iJ^ UXX^JB, 
^ nT-ys '>v(Scil tothrips dorsal is) ^®-> 

[0 0 2 5] mmS^A : /\J^^m. TUm> 7.X^A* 

mmsmA : k 5^ 

yxB«i : AiS^x^^ 
[0 0 2 6] :^5g?«OW#fiiiJS»#»B&l^j¥J«, ^fg^^^b 

z.nib(Dmm\z\t. ^^^m^t-^m^mn. o. oi~9 
[0 0 2 7] mnm<r)mzm^'^fbti^mwm.^iz\^x 



'j;<7^) , ■fb^HEipf (siss^, Jif^, m^. mm. 

-jv^) . ^h>m (T-feh>, >t^;i/x5^;i/y h> 

m) . i^mmmty^m^ (-^>-tf>. hji.x>. ^zyu 

^) , xx5^;i/^ (i^^x^;i/. mmzr^jim) . - h 
10 u;P^ (7-fehxhu;u, yy^'oxhuji'^) ^ x 
-5";i-!® (v-fVT'ntf^i.x-T";!/, v^^^y^) . 
mr^^m (n, N-i^p^^;i/jj^;PA75 n. n- 

v^t5^;U7-bh75 F^) . ADy>^kj^^t*m« (v 
i7nD^:$'>. hUi'nax^>. Eg:^ft:0^^^) . V 

5j^>. >':5'>;yx, LPG (?]S{k5?S;tfX) . v'pi^;!/ 
X- X tf 6 ti -5 o 
[0 0 2 8] #®ffitt3Ji:LTtt. ^Jx.«7;i/^^;Piit^ 

7.)lTi-^ymM. 7)V^)V7^)—}V:L-y-)]/m.'Si.XS^<DT^ 

ij^^yji^uyitm. ^^ux.^uyif^j^-jiJi-y' 
)im. ^m7)vn-)ux.7.'rJim^tMzm7ji:2-)].m 

>, ify^y. (X/oZ^/om. 7y\d7^J^. -k 

)ia-7.mmi^. 7)v^ywtm) . uifx>R^#. 
yhi-^h. mm. -^^Ticmm^i^^ (3pufx;p7;u 

n-;i., #U fx;Hf DU H>. U 7 U ^V^^ 

30 ^) , PAP m'&'O hjB.'l V'fU\±)V) . BHT 

(2, e-v?- t e r t -::^?';^-4-;<5^;^7xy- 
;^) , BHA (2 - t e r t A-^ h^yy 
xy-;l/i: 3 - t e r t - zf^JV- 4-^h^yyx./ 

[0 0 2 9] #fii©s*?<i:LT«« mx\twi.mvii. mm 
i/h;i'X>. yjui^t KP:y7'f 7^^>iE^c^i!^t:KS 

[0 0 3 0] ii^%m<D-^^^&mmmwm^m\'^^m 

^. 0 0 0m2$,fc0*^BJ^t;^t(CD« 

Ta-^O. 1 ~ 1 0 0 0 gT^-S. ?L^J, *?a»J, 7P 

7yji/Sij, -^^ i7uij-f-^)vmmt. as, 

fS*tl 0~1 0 0 0 0 p pmiifs.:bJ^o\Zi^X^^\^X 
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[0 0 3 1] *fc: i^mm^mm&m^Vjwm\tm(D 
m^m. mm^m. my^n. mmm. ^.mu mm± 

i7D;nfij3j>x^^;l/. T^L^:sL-V. ^^^^ 
:ty. vX;i/3}Nh>. DDVP, X;i'7'D*7., zfuy 

5":t>. 4^X^7if- h^<7)*«U >^^b^^> BPM 

>. ;^;p;n*u;1/, ^v^;^> x^:t:7x>*;uy. tji^ 

[0 0 3 2] X h >^x>yD>y^X, 7x>yN'l/l/- 
X7.>'x>/N*l/l/-h, >'x>:/P/^hU>. 

;i/>chu>, a-y^ji/^h^jy. z-y^jv?^h^J 20 
>. ^;i/^hu>> y/\uhvy. x-y/\abvy. 
yyjih^jy. &-iyy)W)y. ^;u^;<hu>, y 

h. t:>'x>XU>. Ti/^Ji-Ts^jy. h^D;<XU 

>. v^:7;i/p^-^x>. /\)Vyx.yzfui^7.m<D\fU7s 

[0 0 3 3] T-t:^^^:?^U h\ ^Ti^ 

ay. "ryjl^yXay. yjiyji/ ^xay. jiyx. 
x:iD>^(7)^>y-f ;i/7xx;i.«i7U7^>(b^4^, 30 
7xyyh\ An:7x/>?K. ^h+'>:7xyvK, ^ 

y^yh.. ^y7.)\^^v'^^<D^-y^7.Y^yymM 

x>kx;1/:7t>. r-BHC. 1, i-tx (i7 
pp:7xx;1/) -2, 2, 2 ~ hU^pnx^/-;i.^ 

A^co^;i/A7^>^>i|2S^*:> vT:7x>5^^p>^co 

yx.±\^)i. tf^hPv>. xtfy-y-^yK. -f>K+'it « 

:/p^ypei/-h, 5"h^i^3j^>, ^/^^ 
:t^-hs ^un)\^^^Y. yj:.yzf^y^^ y:ir^y 

^^y^TV^Ts. xh:^ity-;i/. i7P:7x>7^ 
v>. eu^^^>> yx.y\:fu^y:<—h. 5=-y7x> 

.tf^h\ fcfU^v7x>. >^x-::hif4^>, T±^yy 

jl. \dyx.i-\f-h. y)\^T^^)\±^)K. TsMui^^u 
:7x>. ^;i/^;<^575^>. T^3L)V:^^'f-y. x*>r^i7 

i7^>p>yi/>yi:7X i^hy-Ti^^y. y^^c^^y. 
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[0 0 3 4] 

4^. ih~nmrcot^— ^^1. pp5j^;i/A^j^4'T 

5" h ^ ^ > ^ 35^* <h b T $1]^ L ^) CO ^ 

To Sfc> $iifi«HJ**^H>«^b^^#^ti. MI2 («1) 
- (^3) fC^bfeS^^STo 

[0 0 3 5] m^mi 

:7>f x;i/- 5 -:7xx;i/- 1 , 2, A-^Ty7'/-)V 
i:3-;>c^;i/7.;P3}Nx;u-5-:7xx;i/- 1, 2, 4- 
^7>^7y-;i'<hcoig'&^ (x;i/7j^x;^fr : x;^>'^x 

;i/^$=4 : 1 (lH-NMRCD«5i^itf::i;^) ) 1 6 0 
TT> *mit::^hU'5^A (6 0%tStt) 4 3mg*j!jpA 

>c^;i.x-7^;i/T'ffltHbfco W«H*S«b> #e>nfc 
mm^y'Jti^JV:^yAi7U^hifyy^-\znv. 5 
- >^xx;i.- 3 -:/PA;^^;i/:t^v- 1 , 2, 4-^ 
Tv^yy-;!^ {^^em-gr^ (l) ) ^lOOmgtt 

6. 9t: 

1H-NMR:2. 55 (t, IH). 5. 10 (d, 
2H), 7. 48-7. 54 (m, 3H). 7. 91- 
7. 9 4 (m, 2H) 

[0 0 3 6] mmm2 

N, N-v^^;i/^;i/AT^ H 3m n::3 -^^;i/7.;p 

7^x;i/- 5 - >^xx;i/- 1 , 2, 4 -^Ti^T^—;!/ 

3 ->^^;i/x;i/*x;i/- 5 -r:7xx;i/- 1 , 2, 4- 

^TyTV-JltO^U-^^ OH-NUR<Dm^\t y. 
)V'^^-)Vi^:7s)Vy>(-)V^=A\l) SOOmgRIi^ 
2 -y^>- 1 -:r-;H 4 Img^jfjPA. */^TT*: 
miti-h^)OI^ (6 0%»tt) 8 0mg*iJP^fco 

-^;pTtttBLfco wsie^ffiffiL. ttbnfc^s^v 
U*y;P*^Ai7pvhijf^:7^"-[c{^L. 5-:7xx 

;i/-3- (2 -y^x;i/;t=^i» -1, 2, 4-^Tv 
Ty-;P (^^em-^^ (2) ) ^2 0 0mgt#fco 
0. 3t: 

1H-NMR:1. 88 (t, 3H), 5. 05 (q, 
2H). 7. 45-7. 53 (m, 3H). 7. 91- 
7. 9 3 (m, 2H) 
[0 0 3 7] S!ig«»J 3 
i7PP3f;;l/A 1 4m nc3 -^5^>il/^:t- 5 - (2, 3 
->^:7;i/:tPy^xXjl/) -1, 2, A-^TVTV—)V 
^^^L. m-i7PPjii^.ft#^ (6 5%<) 2 7 9m 
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;p5f:;UA7 5 K2m 1 *3J:at2 - :/5">- 1 -:t-;P5 
9ing*i)n;l. i^:tc3k/^T-C7k^{t:hhUr>A (6 0 

h^y^:7^'-fcJ;i3i^Sb« 5- (2, 3->>y)V^u 10 
7x:r;i/) -3- ( 2 -::/5^:r:;P:t=^^v) -i, 2. 4 
-^yV7'J-)\^ {imm^^m (16)) 9 5mg* 

IH-NMR : 1. 88 (t, 3 H) , 5. 07 (q, 
2H). 7. 24-7. 36 (m, 2H). 8. 04- 
8. 0 9 (m, 1 H) 
[0 0 3 8] ®ig^J4 

N, N->^^^;i/4^;i/A7^ H 2m nc 3 

>'^— ;i/-5- (2 -7;i/:tD:7x::i;P) -1, 2, 4 
-5^Tf^T\/— ;i-i:3-^^;PX;i/3f:-;P-5- (2- 20 

^)\,^uyaLZ.M -1, 2, 4 -^Ti^zy-^l-^rcD 
ii'&^2 9 5mg (x;i/5i^::i;w : x;^:7^r:;i/^^= 

4 : 1 (lH-NMR<7Da5>JtJCct'5) ) S:D^2-y^ 
>- 1 -::^--;i/8 SmgSrSPx. TK^feTTTK^^b-^" h U 
^A(60%tfttt) 5 5mgS:j[jP;^. 1 0 53^Ps1}ti$L> 

^e)ic^iaT3B#Fpi«j^Lfco srN?K^fiSftft^*tca 

#LT. 5- (2 -'7;P:^Dy^xn;i/) -3- (2->^ 

^-;i.:t+>-) -1, 2, 4-^7>^Ty-;i/ (*^?^ 30 

<b^i^ (5) ) *2 2 7mg#fco 

IH-NMR : 1. 88 (t, 3 H) . 5. 07 (q, 

2H). 7. 20-7. 33 (m, 2H), 7. 48- 

7. 5 6 (m, IH) . 8. 2 9 - 8. 3 5 (m, 1 

H) 

[0 0 3 9] mit^J5 
N, N- H 3m 1 fC3 
3f:n;i/-5- (3 -7;i/:tD>'xrz;i/) -1, 2, 4- 
^TvT^/-;i/3 5 0mgR^;C2 -y^>- 1 
10 5mg^^^b. 7K?^TT*m{t::^hU'i'A (6 0 4q 
6 5mg^jD^. 1 O^^^rBlMJ^L, ^^tC^?^ 

b Tf# n;^cSS ^ U y ^ A ^ D T h ^ ^ :7 

5- (3 -:7;i/:tP7xX;i/) -3 - (2 
-7'^-;i.:^4^>^) -1, 2, 4-5'7>?7y-;i/ (* 
SSHJft'&ife (6) ) S:2 8 9mg»fco i!i.^.6 8. 7t: 
IH-NMR : 1. 88 (t, 3 H) , 5. 06 (q, 
2H). 7. 12-7. 25 (m, IH). 7. 42- 
7. 5 0 (m, IH) > 7. 6 4-7. 7 0 (m, 1 so 
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H) 

[0 0 4 0] ^(c*^BJ^b^ife<Djajg4>K#:<^miSffi^ 
#%$iii0iJ<hL Tie-To 

m^mitm i 

i7PP7f:;l/A3 Om 1 3 - ^5^;!/?::*-- 5 - :7x-;^ 
-1, 2, 4-^T>^T^/-;i/4 5 5mg^S^b, 3 
-i^PDiS^mSl^ (6 5%<) 3 7 7mg^SP;t, 

?&TT7[^rRiffii^bfc. KJt^m^^tkTi^m'f'h 

S-y'xn;!/-!, 2, 4 -^7>^7y--;i/^ 3 

ji/x;!/*:-;!/- 5 -:7x-;u- 1 , 2, A-^f-Tvr^J 

-;Pi:<^fi^^5 2 Omg^ff^Co Ct^^figi^ttCineA 
IH-NMR : 3. 13 (X;P:7 ^ x;i/;< s, 3 

H) . 3. 4 4 (x;i/>f;x;i/;<^;p s, 3H) 

jt X;l/5j^x;i/^^ : XJl^v'^Xjl/f*:- 1 : 4) , 7. 5 
5 (m, 3H) > 8. 0 0 (m, 2 H) 

[0 0 4 1] m^mmm 2 

i7Dn7f:;PA 1 Om nc3 -^^;i/?:t- 5 - (2-17 
)V:i'Uy -1, 2, 4 -^7v7l/-;P3 3 0 

mg$ri§»L> */^TT3 -^UPj^Smff^ (6 5% 

<) 7 2 2mg&Jnx., $^t;:^MTi s^r^lS^Sb 
igaSbT, 3-;?<^;i/x;i/:7^x;i/-5- (2->';i/:^ 

P7x-;i/) -1, 2, 4-^Ti^TV'-;i/^3 

5 - {2-y)V'tuyjL-)V) -i, 

2, 4-5^T>^Ty-;i/chc7)g'&%2 9 5mg^f#fco 

IH-NMR: 3. 1 3 {7s)Vy ^ s, 
3H) . 3. 4 5 {ys)V^--)V:^'f^)V s , 3 H) (« 
6^Vc 7.)V7is-)V^:7.)Vy^-)VW=A : 1) , 7. 
29-7. 41 (m, 2H). 7. 59-7. 65 
(m, 1 H) . 8. 4 1-8. 46 (m, 1 H) 

[0 0 4 2] m^mmm 3 

^$7DP5t;;UA8m nc3 5 - i3-yj\^ 
:tP7xn;i/) -1, 2, 4 -^Tv7!/-;i/3 6 Om 
g*J§ML, ^/^TT3-i7UP®gm«m (6 5% 
0 9 8 2mg^iPx., ^eJC^MT7P#Hjt«^LfCo 
jSJS^JgS:ffi«Sm'^-hU'i7A7K^?l^tcaiJPL., :a^?gbfco 

:^hU^7AT^^bfctt. S^bT. 3-j>^^;i^x;^* 
x;i/-5- (3 -7;l/:*-P7x-;l/) -1, 2, 4--?- 
7v7^/-;U5 2 Omg^ttfco 
IH-NMR:3. 45 (s. 3H). 7. 27-7. 
4 7 (m, IH) , 7. 4 9 - 7. 5 8 (m. 1 H) , 
7. 7 3-7. 81 (m, 1 H) 
[0 0 4 31 ##Kitfl»J4 



2002-338557 (P2002-338557A) 



(12) 

21 

h;Ux>3 Om 1 \z5-iruu-Z-:^=^)V=f-t- 1, 
2, 4 -^Tv7\/-;l'5 0 Omg. >'J^^;i/>'x- 

h^aUTigjSb, «M^jg«bfc. » 

^ nfcss^ * yju:* 7 A ^ □ V h if ^ 7 

L, 3-^5^;l/^:t-5-7x::i;P- 1, 2. 4-5^T 
v'Tl/— ;i/4 5 5mg*^7t. lo 
as.^ 5 7 . It: 

[0 0 4 4] mmmmms 

1, 2 h + '>X^'>4m 1 tr 5 -i7DD- 3 

2, 4 -^TvZy— JUS 0 Omg, 

2. 3-':^yA:tayji~JV-^a>m.4 2 7mg. 7-h 
y^T. h U 7xr.;l/7}%X7i' yn^V^h. l O 4mgR 
r/2M^^:^-hU':>A*?§?S4m 1 ^JDX.. S^f?H^ 

■7h^yy^-\ZiiL. 3-^^)l^:t-5- (2, 3 

-v^JP^O^xZi^U) -1. 2, 4-^7>'7\/— 
1 7 Omg^ntzo 

1H-NMR:2. 73 (s, 3H), 7. 26-7. 

3 8 (m, 2 H) . 8 . 0 5-8. 11 (m, 1 H) 

[0 0 4 5] m^mmme 

1. 2 -v'^ h + ->X^'>4m nc5 -^:7DD- 3->l 
2, A-^T'J7'/—)V2S Arm. 2 
-y)V^uyx.-)VT^uym2 & 2mg. T^h^^xh 
•j7xx;i.3}N;^7^'>A5>"i'A9 8mgS.tX2MM^ 30 
:M-U'^7A?Km?K4m 1 *Jn;l, S5g#H^T> 8 0*C 
Ti 2l^fflffi#Uit. ^<D'^. SJS?g*lgft:ftlfi;kta 
ftpL. t -7'^;v^^;i'X-7";PTaiiJL-fc. 
SaS L T ft e. n;t SSE ^ 1^ U y JU;^ ^ A i7 p V h i;' 5 
y^—\zm.. 3-^^)V'}^:t-5- (2-y)i7tay 
xx;p) -1. 2. 4-^7i?7y-;P3 3 Omg^# 

1H-NMR:2. 74 (s, 3H). 7. 21-7. 

3 4 (m, 2H) V 7. 4 9-7. 5 6 (m, 1 H) , 

8. 3 0 -8. 3 6 (m, IH) 40 

[0 0 4 6] m^m&m 7 

1, 2-v>< h^xX:S'>5mnc5-i'DO-3-^ 
^'Jl/^^^- 1 , .2, 4-^7v»7V/-;^4 0 Omg. 3 
-7;l':t07xx;l//i^P>i?3 3 5mg. 
U ^xXjU-j^X^-i' y/iyiy'yA 1 3 9mgRJ/2M^ 
^:hh'J'^A*^?K4ml *J!jP;1, S^^H^T, 2^ 
WUPf^MSSLfc. H;S}g*7!KfcainiL, t-Zf 

^nrz.mm.^y^) fjf )vti y n-^ h if yy -\zn 

3-:^^)V=f-^-5- {3-y)V^uyx.-)V) - so 
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1, 2. 4-^7>'T'y-;l/3 6 Onig<£#fc, 
[0 0 4 7] fi^J0iJ$'S^-r. ?^c*, gl5«a»gi5^ 
St-. *^BJ^t:^^« («i) ~ («3) tc^Uit^t;^ 

mm 1 ii^j 

^^BJ^b^iil (1) ~ (7 3) 9gC*. ^-->l/>3 7. 
5gB:j3j;y:v^5^;i'jf:;i'A75 h*3 7. 5geic:^<»L. 

cinc3j? u :t+>'X5'i/ >X5^ U xx;px— 

M^J^iJ 2 TKfP^J 

*fS?B{b^#i (1) ~ (7 3) 9gU*. 7'5'J;HiiitBI:J- 
h'J'i7A4gg, Ui7'x>x;i'*:>gE;^;P->'i'A2gP, ^ 
^-a 2 0S|5:fe=tUC^^±6 5g|5^^^ 

[0 0 4 8] iS^Jfi»J3 «i?PJ 

if^m'c-hm (1) ~ (73) 3 gp. ^^^im\\:^n 
aisj^5)5 5 as. Fx->;p'<>-tf>xjp*>i^-^hU'^A5 

gf. '<>h:^-'r h3 OgPi3j;Dti7U-5 7gi5S:i!)P^. J; 

<!S|i?ig^b. -pi^Tinn^oig^i^tcigSiroTK^SP 
^^.jcitji^L, life^TsascL, aai£jiSLT)fe^j 

*fgWb^'^ (1) ~ (73) 4. 5 35. 

am®«»*lgI5. i^m^JtUTFU l^XB (=*tt«) 
ISP, i7l/-7g|5^ILI4:TJ;<ii^L.fc^tCvi-X5 

8 6. SgPSrttlAT, Sfe^J-ffiJ^Ji^b. «&?fr|*#^. 
[0 0 4 9] $3^J0iJ 5 
■f^%m\L-^m (1) ~ (7 3) 1 OgP. 7j?U^4^vX5" 
U>7;i'4^;i'X-7^;Hi-;i/7x- hT>^:X':7Aig5 0 
gRSr-^tJTj^^-f h*-3j^>3 5gB3S:af7K5 5SB*Ji^ 

[0 0 5 0] ^^\zifmM\^^mi)^m^%^mi^mw^\<r> 
[0 0 5 1] u^m 1 

M^j^sj 5 \z^io^i%iE,nrzmuit'^^<nmm^mmi$.^m 
s.i)^5 0 0 p pmiiu^jioiZTicx'^^v. ummm^ 

m^mmvtz. -is. ■^^^):x.=f-v>tiy:f\z^3.^^)^ 

m^. ^i*^*^'sis-r-£>ST^w$-a-. ^z\z'7^t 
•:fyAym2 om^i^m^^i^tzo 1 b?*, 
\z±fi(DU^mm^m^2 om i >v :^«f'j^TS{* 

K^ffi (%) = { 1 - (C b X T a i ) / (C a i X T 
b) } X 1 0 0 

c b : mmm&(Dmmm(D^^ 

C a i : i£maEOfi«B#oAfC 

Tb : ^^lSK®^iasH^^©4lic 
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T a i : AIS 

^©^m, *^BJ{b^i^ (1) . (2) . (5) , 
(6) RJ/ (16) tt^^E^ia?ffi9 0%a±*r^bfc. 

[0 0 5 2] w^m 2 

«*t5 0 0 p pm<hfd:SJ;-5{C*Tf&»?b. ISS^fflft* 

-*^<&^0KoT#'JX5=-U->;^-;/7' (Egl 1 Gin 
m) l*i©7K$-^*-frfc^!aE (i£g7 0inin) ©±H«#. 

fz, (1) ^mmvrzm\ziin 

T$.ofco ^tl(C*fblt«{b-&t) (A) SrMab^t^JC 

Jtl!l5'fb^4* (A) :DE3030661 \zmm<Dit'Bi¥o 
Utl 0] 



(13) 
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CO 0 5 3] ^fkms 

^mm 5 \zjiDmntc^uit^m(Dmm^m9m^m 

m-A^S 0 0 p pm<ii;f:i:-5J;plC#f?b. U^mWL^^&^ 

^M^mf^'i^tzo z(Dj:o\zvxn^ntz>'ji/-^-u 

-y:2i-zy^^<Dmt)m8 0~ 1 0 omM^imibntz 

^^^y^ 3 Bmm^p^iznmh rzm. iiBis^fflm* 

m^2 Oml y:fj-y :/©tiJ^T'«[*Lfc:. 7 B'^tC 
{b-grtl ( 1) , ( 2 ) . ( 5 ) , ( 6 ) ( 1 6 ) tt 

(A) ©SSi^tiS 0%i^TT*o/t, 

20 cfg?^cD^*] :^^m<t'^m\tmnrzmmm&wsmm^ 
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